1
QUEST -AN OVERVIEW
Simulation
QUEST is a hybrid discrete event simulation tool, which enables both object oriented, as well as simulation language approaches to modeling.
With this powerful feature, QUEST not only takes advantage of the ease of use and rapid model developing capabilities of object oriented modeling, but also provides the depth and extendibility of language-based behavior modeling. QUEST sessions may be either animated (i.e., model building), or non-animated (i.e., when collecting statistical results). Other options available within the simulation mode include warm up times, multiple random seeds, animation toggling, statistics toggling, strip charts, and status highlighting.
Visualization
QUEST is a three-dimensional modeling tool, which interactively combines the simulation and animation paradigms found in discrete event simulation tools. This allows simulation characteristics, such as conveyor lengths, distances between resources, and widget characteristics to be automatically defined through model geomet~and layout.
Realistic visual representations of virtually any system can be achieved with QUEST's true threedimensional modeling and fast rendering capabilities.
Compared to the quality of existing two-dimensional animation, the three-dimensional visualization of QUEST facilitates both perspective and orthographic projections.
The use of high performance graphics allows interactive navigation through the model for rapid user comprehension during model construction, and appreciation by audiences that are not simulation experts.
In indushy today, two-dimensional animation is more prevalent than three-dimensional modeling. This phenomenon can be attributed primarily to the limited number of commercially available, fully fictional, three-dimensional discrete event packages and the feasibility of purchasing advanced hardware. As the cost for computer workstations continues to decrease, while their computational speed improves, three-dimensional tools are becoming more accessible for simulating manufacturing, material handling and other real world systems.
2.
QUEST MENU SYSTEM QUEST's patented* three-tier menu system provides a mouse-driven interface through which every command is no more than two mouse clicks away. There are seven main components of the QUEST menu system, they are referred to as contexts. QUEST provides a built-in library containing a rich set of production resources that are the fundamental building blocks of manufacturing processes. In addition, the library is user extendible to accommodate for specific modeling tasks. QUEST enables users to define resource characteristics and the interrelationships among them. It also allows the user to define widgets, representing the material or parts that flow through the system. The ASIRS is comprised of aisles, racks, and bins. Arrival and departure stations govern the storage and retrieval of widgets from these locations.
Labor
Labor in QUEST is explicitly modeled with a Labor Resource which service workcell's processes. Labor can be shared among several workcells, and labor teams can be made to work together. Statistics such as move time, idle time, and utilization are collected. Reports can also be written to data tiles which can be printed in report form without additional manipulation from the user.
Activity Based Costing (ABC)
QUEST provides all cost attributes necessary to conduct explicit cost analysis for calculating and studying associated production costs. Cost attributes may be customized to reflect the cost attributes for specific models (i.e., overhead, breakdown and repair, labor, materials, etc.).
Push and Pull Production Methodology
In QUEST, an explicit model for request information flow can be represented through Push and Pull production methodologies. These methods can be integrated to support the delicate balance of push and pull methods found in many manufacturing systems.
External Communication
Through shown; Widget_2 will be given a diflerent class color (i.e., chocolate) so that it can be. easily distinguished. Next, a source to produce the widgets will be created (refer to figure 5 .2).
The push source will begin creating widgets at time zero and will make up to 1,000,000 widgets. The Inter-Arrival-Time (IAT) for the source can be changed to any built-in distribution or may be user-defined. This model's (IAT) is an exponential distribution with a mean of ten seconds. The source's widget fractions should also be changed so that the source creates widgets at a ratio of 1:1. QUEST will automatically normalize this ratio into a probability of 0.5 for each. The input for the buffer will be the source and the output }vill be the two workcells. It will have an infhite capacity and will stack widgets in the Z-axis. The buffer is used so that if either of the workcells are busy, the widgets will 'wait' in the buffer. This prevenls the source from being 'blocked' and inhibited from creating widgets. The buffer's removal logic will be changed to 'required widgets'. This allows the workcell to take the widget class it requires, Next we will create two workcells (refer to figure   5 .4), Both of the push production workcells will have one process; the second of the workcells will have two sub-processes. Cycle times for the workcells (on a sub-process basis) may be changed to any built-in or user-defined distribution. This model uses a normal distribution for Workcell_l with a mean of fifteen seconds and standard deviation of two seconds. Workcell_2 uses a constant value of ten seconds for Mahajan, Brewer, and Bien sub-process one and a uniform distribution between five and ten seconds for sub-process two. Next, we will set the required widgets for each workcell. Since the workcells have only one process, the process logic will not need to be changed. If there had been multiple processes, the process logic could have been set through built-in procedures, or through SCL.
A push production type sink that will accept the finished product of both workcells will now be created (refer to Figure 5 .5). This sink will have two inputs, one from each of the two workcells. Finally, all the resources need to be connected together in a logical fashion (I. e.. the source's output and the buffer's input should be connected, etc.). The simulation is run for 1000 seconds. Run statistics.
such as resource utilization and widget throughput times, can be viewed during or <after the completion of the simulation. 
